Professor Petr Kratochvíl initiated a modern investigation of this class of materials in our country. He has been interested in various methods how to improve iron aluminides by alloying, precipitation and insertion of hard particles. He also restored the results obtained already in fties of the last century in the development of so called PyroFerAl that was produced in Czechoslovakia and used, for example, for heat treatment installations. Professor Petr Kratochvíl has been cooperating with leading institutions for material research, for instance, with the Institute of Physics of Materials AS CR in Brno on creep studies or with the Technical University in Ostrava on material formation processes. Since aluminium is near the nonmetals on the periodic table, it can bond with metals dierently than do other metals and hence the properties of iron aluminides, in particular, are dierent from the other intermetallics. These alloys can be also used as functional materials due to their magnetic properties. Iron aluminides are being developed for use as structural materials and/or cladding alloys in fossil energy systems. They have good high temperature mechanical properties and excellent corrosion resistance. These alloys oer relatively low material cost, conservation of strategic elements and a lower density than stainless steels, and thus they have a great potential for substituting steels at elevated temperatures. However, a wider use of these materials is partly hampered by their moderate ductility at ambient temperatures.
Introduction
In this year we celebrate a round anniversary of a long-lasting member of the Department of Physics of experiments were focused on sample composition [6] and lattice defects [7] , the mechanical properties were later linked with the phase composition and ordering [8] . For instance, it was shown that the anomalous temperature dependence of the yield stress is related to the growth of D0 3 ordered domains into the B2 ordered structure [9] .
The technical processes of the sample preparation and cerium addition were the next steps in his research [10] .
High-temperature properties of FeAl system with alloying elements and particles added to improve this alloy behaviour were studied in cooperation with the Institute of V. Paidar that yields the main contribution to the total strain.
The eect of various additions as carbon and silicon was also investigated. Both carbon and silicon improve the creep resistance but the eect of silicon was more signicant [12] . A special attention was paid to zirconium additions [1316] . It was shown that the material with such additions can easily be rolled to prepare sheets for high temperature corrosion protection.
Technological applications of iron aluminides
Conditions for optimization of the hot rolling process of the iron aluminide Fe28.4Al4.1Cr0.02Ce (at%)
were investigated in [17] . Parameters that must be controlled for rolling are temperature, strain, and strain rate.
All these quantities inuence the deformation behaviour, which was described using a model of deformation resistance and the observed structure originated during hot rolling.
Casting in ultrasound eld was tested to improve the microstructure of aluminides. An ultrasonic device was designed in cooperation with the Technical Universities in Liberec and in Ostrava [18] . The eciency of ultrasonic vacuum casting, based on the inuence of the acoustic cavitation on the solidication of the melt, was manifested by a rened microstructure of the prepared iron aluminides Fe40 at.% Al with addition of C or Zr and B.
Magnetism in iron aluminides
Anomalous dependence of the lattice constant of ironrich ironaluminium alloys [19] has been found not to result from the orderdisorder structural transformation but from the change in magnetism [20] . 
Dislocation in iron aluminides
The shortest lattice vector in the ordered B2 structure is 001 , however, it is not always the Burgers vector of full lattice dislocations that carry the plastic defor- Hence, the FeAl system is unusual due to a special combination of its parameters dierent from CuZn [22, 23] .
For more information on dislocation behaviour in dierent types of intermetallics see [24, 25] .
Conclusions
This report does not cover all the important results of Prof. Petr Kratochvíl activity, it is only a short notice to commemorate his achievements. The iron aluminides are regularly discussed at the meetings organized by Max-Planck-Institut für Eisenforschung, Germany, and at other international conferences on intermetallics, for example [26, 27] .
